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URBAN SOLID WASTE STREAMS-CAN 
VOLUNTARY RECYCLING SOLUTIONS WORK? 
By Walter Hecox*' 
INTRODUCTION 
Individuals engaging in voluntary acts of "recycling" waste ma-
terials incur both costs and benefits from an economist's viewpoint. 
While these may not all be easily reducible to a common monetary 
denominator, it is still valid to assume that individuals consciously 
or unconsciously "weigh" costs against benefits and thereby de-
termine their actions. Certainly additional time and inconvenience 
are associated with the separation of reclaimable materials out of 
the trash stream. This "time" may be viewed as an opportunity 
cost in the sense that it could have been used to some benefit in an 
alternate way; it can be theoretically assigned values depending on 
its "worth" to the individuals involved.1 Other costs to the indi-
vidual might include expenditures on transportation (accompanied 
by air and noise pollution as well as social congestion) to move 
the reclaimable materials to collection points and containers to 
segregate and hold the various materials. 
Benefits which may accrue to individuals from participation in 
recycling also range from the tangible to the abstract. There may 
be some monetary returns gained from selling the segregated waste 
materials, such as aluminum or newspaper. However, the large vol-
ume which must be gathered before the return is monetarily mean-
ingful makes this "payoff" to an individual or household normally 
insignificant. 2 Another possibility of financial reward would come 
through lower trash collection rates since recycling would reduce 
the volume and weight of the typical household's solid waste stream. 
However, this is also likely to be an "insignificant" financial in-
centive for the individual since private collectors' rates in most 
municipalities do not recognize reductions in trash weight and vol-
ume while municipal trash collection systems would spread any 
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cost savings among all tax payers. The intangible "psychic" satis-
faction gained by the individual may well be the more important 
and motivating reason for voluntary participation in recycling. 
There may be a mild "guilt complex" associated with participa-
tion in today's materialistic, pre-packaged society which can be par-
tially alleviated through a series of small "penances" such as 
recycling, earth days, litter campaigns, etc. A trade off then develops 
between the degree of "guilt" or altruism felt and the amount of 
inconvenience or "cost" people will bear in alleviating this "guilt" 
through such activities as recycling.3 
A number of these assumptions and conditions have been ques-
tioned in the Colorado Springs and Pikes Peak Regions through a 
study of public attitudes towards and experiences with recycling of 
household solid waste. This survey was made against a background 
of general quiescence towards recycling and environmental con-
cern. There have been no concerted attempts to recycle non-deposit 
materials in the region. Only in August, 1971 did the Pikes Peak 
Area Council of Governments initiate a long-term study of solid 
waste management with the intention of defining and stimulating 
an optimum collection-recycle-disposal system.4 
The survey was designed to illuminate a range of feasible alter-
natives to handling the solid waste stream in a particular locality. 
However, the results prove interesting from several standpoints 
which extend beyond a local impact. First, it provides evidence on 
attitudes towards recycling and the environment covering a pop-
ulation isolated from any significant local education or action 
programs, as the Pikes Peak Area is perhaps one of the least en-
vironmentally-oriented localities. Second, it sheds new light on con-
sumer attitudes and buying habits covering a number of retail 
products where an "ecological alternative" exists, such as return-
able containers; the results are surprising. Third, the structure for 
a community based voluntary recycling program which resulted 
may be adaptable to other localities. Finally, it spells out the pos-
sibilities and limitations of voluntary recycling as a solution to the 
exploding urban solid waste stream. 
STRUCTURE OF THE SURVEY 
The data on consumer attitudes was generated in a survey con-
ducted by volunteers in geographically dispersed supermarkets in 
the Colorado Springs Area. As many customers as possible over a 
two day period were asked upon entry to complete a one page sur-
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vey form which took approximately 7-10 minutes.5 Nearly 2,000 
properly completed survey forms were used in analyzing consumer 
attitudes. It was assumed that the cross section of the population 
entering the stores on the interview days was unbiased. The large 
proportion of responses with "negative" opinions concerning re-
cycling indicated that a more diverse group than just those in favor 
of "recycling" or the "environment" were reached. Further checks 
between certain demographic characteristics of the sample and those 
of the area's population also support the assumption that the sam-
ple is a reasonable representation of the parent population. 
In addition to the survey of consumer attitudes, prior personal 
interviews with 17 supermarket managers (including the managers 
of the four stores selected as interview sites) were used as a check 
on the attitudes of consumers. In many attempts at consumer re-
cycling the supermarkets or shopping centers have been used as a 
focal point for information dissemination and collection. Further, 
consumer willingness to purchase "ecologically sound" products 
(such as items packaged in recyclable containers or composed of 
recycled materials) is most evident at the retail outlet level. 
A few demographic and socio-economic questions were distri-
buted throughout the consumer survey so that the respondents (as 
a whole and in sub-groups) could be compared and contrasted. Con-
trol over location of domicile came through the use of postal Zip 
Codes. Somewhat surprisingly only 6 percent of the respondents 
failed to enter a legitimate Zip Code and only 10.5 percent lived 
beyond the Pikes Peak Region (or failed to provide a Zip Code).6 
Table I summarizes a variety of other characteristics. As might be 
expected, the predominant sex in the supermarket survey was fe-
male, while a wide dispersion of age groups appeared. Surprisingly 
few respondents were "sensitive" to questions about education or 
family income. While there is always the possibility that people re-
spond to "sensitive" questions with incorrect answers, either through 
error or intent, the findings compare favorably with other inde-
pendent estimates of the same characteristics for the population. 7 
Also the use of this demographic and socio-economic data for anal-
ysis depends mostly on relative differences between classes or sub-
groups of people (in such aspects as age, education, income) rather 
than on the absolute levels of an individual's characteristics. 
DEMONSTRATED PARTICIPATION IN RECYCLING 
Even in a region devoid of recycling centers and supposedly of 
"environmental awareness" a variety of ways exist for people to 
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TABLE I 
SUMMARY OF SURVEY RESPONDENTS' CHARACTERISTICS «< 
Age Number of Dependents in Household 
Under 20 9% 0 22% 
20--29 34 1 13 
30-39 24 2 20 
40--49 14 3 15 
50-59 12 4 13 
60--69 5 5 9 
Over 70 2 6 or more 8 
Education Annual Household Income 
Grade School 3% Under $5,000 17% 
High School 40 $5,000-9,999 34 
Technical/Trade 9 10,000-14,999 28 
College 35 Over $15,000 16 
Graduate/ 12 No Response 5 
Professional 
Sex Marital Status 
Male 31% Single 19% 
Female 68 Married 78 
Divorced 3 
• Percentages may not total 100% due to incorrect or no response. 
demonstrate their "concern" for the environment. These include 
purchases of "environmentally sound" products, as well as partici-
pation in earth days and similar activities. 
The degree to which people have participated in such activities in 
the past is some indication of how valid their expressions of future 
intentions may be in the field of recycling. When asked about a 
variety of activities which people could have participated in even 
with the lack of recycling programs and general environmental 
awareness extant in the Pikes Peak Area, respondents indicated 
their past behavior shown in Table II. In one sense the activities in 
Table II range from those taking the least effort to those requiring 
the most commitment of individual action. This is borne out by 
the larger numbers engaging in the first three activities and the 
lesser numbers participating in the last three, which are more direct 
environmental actions. 
The purchase of beverages at retail outlets is another test of 
peoples' past commitment to recycling and future susceptibility to 
environmental programs. To the extent that two-way or returnable 
containers are available in addition to disposable containers, the 
consumer is faced daily with a choice between the convenience of 
throwaways and the purported environmental soundness of re-
turnables. Of course, a complicating factor is the cost differential 
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TABLE II 
PAST PARTICIPATION IN ACTIVITIES-PIKES PEAK AREA RESPONDENTS 
Have you ever done any of the following? yes no other/no response 
Saved newspapers for a paper drive 74% 19% 7% 
Given used materials to the Salvation 
Army /Goodwill, etc 94% 3% 3% 
Looked for a laundry soap less harm-
ful to the environment· 70% 23% 7% 
Taken used materials or trash to a 
recycling center 26% 61% 13% 
Participated in an earth day or other 
community clean up 40% 48% 12% 
Written to a public or business offi-
cial about environmental matters 16% 71% 13% 
• This wording is imprecise and possibly ambiguous. However, the requirement for 
short descriptive phrases in simple style necessitated such abbreviations. The reference 
is to soaps less harmful than those commonly used by the average household. 
between the two types of containers. Some people purchasing bev-
erages in returnables might well not care about or understand the 
impact of returnable containers on the environment and on re-
source demand; a cheaper per unit cost would motivate the pur-
chase of returnables. However, the cost difference itself has forced 
each individual to weigh the value of his time and effort in return-
ing deposit containers or segregating recyclable materials.s 
The survey found that some sixty percent of the people surveyed 
normally purchased soft drinks or beer in returnable bottles or 
aluminum cans. While not presenting as directly the choice be-
tween recycling and disposal, the purchase of milk is another area 
where an alternative to disposal is becoming increasingly apparent. 
Although both the returnable glass bottle and the system of home 
delivery became nearly extinct during the 1950's and 1960's, their 
recent return is one indication that the retail market is responsive 
to changing consumer demands. Unlike the large proportion of 
respondents claiming to purchase soft drinks or beer in returnables, 
only 12 percent claimed to purchase milk in glass or plastic con-
tainers (assumed to be returnable containers). In this case the higher 
cost of home delivery as well as the relative inconvenience of a fixed 
delivery schedule may override most people's nominal concern for 
environmental issues. 
One means of attempting to separate the various motivations 
going into the decision concerning purchase of beverages in return-
ables or disposables is to look at the cost comparison aspects. Evi-
dence shows that from a broad systems approach beverages in 
returnable bottles are approximately 30 percent less expensive than 
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beverages in tin cans or throwaways.9 However, people may not be 
aware of such cost differentials. The survey asked the following: 
"When there is a choice between purchasing beverages in dispos-
able containers or in returnable deposit containers, which do you 
think is usually cheaper?". For the total group answering, 22 per-
cent felt that disposable containers were cheaper, while 58 percent 
felt that returnable containers saved money. Sixty-eight percent of 
those actually purchasing beer or soft drinks in returnable con-
tainers felt that it was a cheaper method than purchases in dispos-
able containers. On the other hand, 41 percent of those purchasing 
beer or soft drinks in disposable containers thought that it would 
be cheaper to purchase these beverages in returnable containers, 
but apparently were willing to pay an extra amount to avoid the 
work of handling the returnables. Consumers are apparently cog-
nizant of the cost element and willing to make a trade off between 
higher prices and their own time and effort. 
GENERAL ATTITUDES TOWARDS RECYCLING 
There are a variety of activities people could engage in to demon-
strate their concern about the environment. Some of these are 
feasible in any locality while others require the establishment of 
facilities or the presence of certain prerequisites. The "halo" effect 
may well enter as respondents ponder their future willingness to 
participate or change their behavior. It is quite easy to say that you 
will change your behavior, but far more difficult actually to do it. 
Thus, the responses to questions of future intent have to be viewed 
with considerable caution. 
Several possible activities indicative of attitudes towards recycling 
and environmentally sound behavior were tested against the survey 
respondents. Surprisingly, 56 percent indicated a willingness to take 
their own shopping bags or boxes to the store to bring groceries 
home. Another method of participation in recycling involves actu-
ally returning containers to the store. Certainly it involves addi-
tional time and effort over mere disposal. This may be partially 
counter-balanced by a cost saving on beverages purchased in return-
able containers (assuming the containers are in fact returned). The 
reaction of survey participants is indicated in Table III. 
Apparently 66 percent of the sample felt that container return to 
retail outlets ,=ither was no additional work, or preferred this form 
of recycling. However, only three forths of this group of people in-
dicated that they normally purchased beverages in returnable con-
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TABLE III 
How do you feel about returning milk bottles or soft drink bottles to the store for a 
refund? 
Too much work-prefer disposable containers 18% 
Not additional work 29% 
Prefer to purchase beverages in returnable containers 37% 
No opinion 14% 
Other or no response 2% 
tainers. On the other hand, out of the 18 percent deeming container 
return as too much work, only one third (or 6% of the total) in-
dicated that they had actually bought beverages in returnable con-
tainers previously and thus had first hand experience in calculating 
how much additional work and energy returning containers would 
involve. 
Although only very limited facilities exist presently in the Pikes 
Peak Region for consumers to recycle, it is instructive to consider 
what types of material people would be willing to return to collec-
tion points if they existed. While only 26 percent of the Pikes Peak 
area respondents had actually taken material to a recycling center 
in the past, the proportions in Table IV indicated a willingness to 
do so in the future. 
TABLE IV 
Which of the following types of trash would your family be willing to take to a 
recycling center if one existed near your home or in a convenient location? 
yes no other/no response 
Newspapers 86% 5% 9% 
Glass 72% 8% 20% 
Tin cans 76% 7% 17% 
Aluminum cans 75% 5% 20% 
Plastic 66% 8% 26% 
These surprisingly high proportions stating a willingness to re-
cycle materials in the future correspond to some similar optimistic 
statements of concern by large proportions of people in other mea-
sures of public opinion concerning environmental subjects. lO This 
high degree of apparent willingness to recycle in the future might 
stem from an unfamiliarity with what would be involved. In fact, 
however, experience with recycling apparently increases rather than 
decreases willingness for further participation, as indicated by even 
larger proportions of people with past experience in recycling being 
willing to recycle materials in the future. This supports the conten-
tion that individual recycling action is "therapeutic." 
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A more precise definition of a "convenient location" for a recy-
cling center was pursued by asking survey participants where the 
most convenient location would be for a family to deposit recyclable 
trash. The popularity of various locations was as follows: 
Grocery store 
Shopping center 
Schools 
Churches 
Firehouse 
Other location 
Other or no response 
33.3% 
34.8% 
10.3% 
2.2% 
5.0% 
10.4% 
4.0% 
The 67 percent desiring recycling facilities located near retail stores 
reinforces the a priori logic of a closed loop flow of activities and 
materials from the retail outlets to the homes and back again to the 
retail outlets on the next shopping trip. 
IMPACT OF AGE, EDUCATION AND INCOME ON ATTITUDES 
TOWARDS AND PARTICIPATION IN RECYCLING 
Various criticisms have been leveled against environmental causes 
in general and recycling in particular. Perhaps it is only the young, 
the rich, or the well-educated who will participate in recyclingY 
If so, then the possibility of recycling or other environmental ac-
tions "catching on" with the general population is dim indeed. 
With these criticisms in mind, the survey was designed to test these 
hypotheses. 
If the environmental movement is the interest of only special 
groups, then such factors as education, age and income should 
make a difference in the types of environmental and recycling ac-
tivities people have pursued in the past as well as their willingness 
to do so in the future. For the activities listed in Table II, the 
higher a person's level of education, the more likely he was to have 
engaged in them. Similarly, larger proportions of higher income 
levels participated in these activities. Of course, income and educa-
tion themselves are closely linked, with the better educated (in the 
formal sense of number of years of school completed) being more 
often in the higher income levels. Age had a less consistent relation-
ship, with no significant influence on people's likelihood of writing 
to a public or business official or purchasing an "ecological" soap. 
For both earth day and recycling center participation the younger 
age groups participated in greater proportions than older groups 
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while just the opposite influence operated for those using Goodwill/ 
Salvation Army type facilities or saving newspapers. 
STRUCTURE OF A VOLUNTARY RECYCLING PROGRAM 
If it is assumed that more convenient recycling facilities will 
cause greater public participation, then a recycling program should 
be designed primarily around consumer conveniences. On the other 
hand, if it is assumed that only those recycling programs which 
can concentrate large volumes of recyclable materials in a few geo-
graphical locations can survive economically, then consumer con-
venience is less important than financial feasibility.12 The first 
assumption might dictate curb-side pick up of recyclable materials 
segregated out of the waste stream by the households. 13 The sec-
ond assumption might dictate one central drive-through collection 
point. Given that neither of these two extremes is probably the 
most suitable, some intermediate solution might prove to be a 
workable compromise. It should be realized in considering alter-
natives, however, that some consumer convenience or financial 
soundness must be given up. The question is which set of compro-
mises maximizes the chances of a recycling program's success. 
The results of this survey indicate that shopping centers would 
be an acceptable location (from a convenience standpoint) for con-
sumers to deposit recyclable materials. People expect to be at a 
shopping center or store on a regular basis and find it easiest to add 
the return of recyclable materials to other routine chores. For most 
shoppers querried in the survey, a trip to some retail food outlet 
(normally in a shopping center) occurs at least once a week, with 
31 percent going several times each week. Thus, the return of re-
cyclable materials could take place often enough to prevent accu-
mulation of unsightly or inconveniently bulky and heavy materials. 
Starting with information on the preferences and characteristics 
of probable participants, it should be possible to maximize the 
chances that a voluntary recycling program could succeed. Evidence 
obtained from the Pikes Peak area survey indicates that only a cer-
tain proportion of the population is likely to participate, but that 
this proportion is perhaps of such a magnitude that a recycling 
program would be feasible, both from a financial standpoint and 
from the viewpoint of significantly reducing the flow of recyclable 
materials into landfills. 
What is missing in most communities is the willingness of some 
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organization or institution (whether public, private, charitable 
or service) to establish such a recycling program and support it 
through its infancy.H Considerable evidence is accumulating that 
this support and organization is no small undertaking and that 
many months are required to organize collection and disposal sys-
tems and familiarize the public with their existence. 
One example of this is the Denver experience where two succes-
sive voluntary recycling programs were "killed by a success." Early 
in 1971 a voluntary organization, Community Pride, established 
collection centers at eight supermarket locations in the Denver area 
and announced that they would accept newspapers, tin cans, alu-
minum, cardboard, glass, wine bottles and rags. To receive this 
material, wooden boxes capable of holding 600 pounds of news-
papers along with barrels for other types of materials were provided. 
Inadequate methods of handling materials and overwhelming re-
sponse flooded the centers, finally causing their demise.15 The 
supermarket chain involved continued a more limited program. 
The voluntary group was relieved of its responsibilities for pick 
up. Local trash haulers received contracts to provide large roll-off 
containers and transfer materials to various waste dealers. The only 
materials continuing to be collected were newspapers and metal 
cans. Finally in December, 1971, the supermarket chain also had to 
admit defeat in the following terms: "The biggest problem we 
were having was oversuccess." Again, even with mechanized col-
lection methods and with fewer materials being collected, the 
centers overflowed as consumers in ever increasing numbers uti-
lized the facilities. While some problems of litter and abuse of the 
collection bins occurred, the supermarket chain admitted that the 
major problem was "popularity of the service."16 
VIEW OF STORE MANAGERS TOWARD RECYCLING AND 
"ECOLOGICAL" PRODUCTS 
Supermarket managers are on the front lines of any changes in 
consumer opinions or buying habits. Reactions to product char-
acteristic and packaging changes appear first at this level. Thus, 
if returnable containers, products made out of recycled materials, 
or other product attributes "catch on" with the consumer, these 
managers feel the impact quickly. Also proposals to establish col-
lection centers for recyclable materials at supermarkets or shopping 
centers directly affect managers and other retail outlet employees. 
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Thus, in-depth interviews with 17 supermarket managers in Colo-
rado Springs were conducted prior to the customer survey so that 
some balance of opinions and check on customer answers could be 
obtained. 
These managers for the most part had a more sober assessment 
than did their customers of the willingness of shoppers to engage 
in the types of recycling activities reviewed in the customer survey 
discussed above. For instance, only 17 percent of the managers 
viewed their customers as having a "generally very favorable" re-
action to products claiming to be ecologically sound. Further, only 
12 percent noticed any increased interest in purchasing milk in 
glass or returnable containers, while a larger proportion (41 per-
cent) noticed increased interest in purchases of beer or soft drinks 
in returnable containers. In terms of customers expressing an in-
terest in recycling, the average figures cited by the store managers 
interviewed was 4 percent of customers in 1970 and 16 percent 
of customers in 1971. Even with this increased interest, the pro-
portion remains far below the results found in the subsequent 
survey of consumers shopping in these stores. If large numbers of 
shoppers do, in fact, have an interest in recycling and the environ-
ment, it is certainly not vocalized by them at the retail level either 
in terms of their buying habits or their expressed opinions to store 
employees. 
The lack of customer pressure on store managers is also evident 
in the managers' pessimistic (and possibly realistic) evaluation of 
the proportions of people willing to take materials to a conveniently 
located recycling center. It is instructive to compare the proportion 
of customers surveyed expressing a willingness to recycle materials 
with an average of the managers' evaluations of the same propor-
tions. 
Managers 
view- Customers 
customers view-
willing to willing to 
recycle recycle 
Newspapers 32% 85% 
Glass bottles 31% 71% 
Tin cans 30% 74% 
Aluminum cans 32% 74% 
Plastic 24% 65% 
Wax paper cartons 28% 
There was a definite thread of pessimism running through the 
managers' interviews over the willingness of customers to engage 
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in the various types of "ecologically sound" activities covered in the 
survey. However, there was definitely not a substantial degree of 
hostility to the ecology movement (perhaps because so few people 
have joined it that managers have not yet found it to be a tremen-
dous burden). The following question was posed to managers: 
Expressions of concern over environmental degradation have been 
growing recently. Do you think that the general public will be will-
ing to change its behavior and life style to help solve this problem 
(such as paying more for products, buying.in returnable/recyclable 
containers, paying higher taxes for a clean environment, etc.)? 
Only 17 percent felt this concern to be a "passing fad" and thus 
not indicating a willingness to change. Only one manager viewed 
it as a willingness to change, but only for a limited time. The 
preponderant view of managers (71 percent) was that the general 
public would be willing to change, and that this change would en-
tail a permanent alteration in behavior and life style. 
CONCLUSIONS 
One sobering aspect of an economist's evaluation of programs is 
his insistence on explicitly recognizing as many costs and benefits 
as are measurable-whether quantitatively or, failing that, by the 
recognition that they do exist and must be considered. In the case 
of voluntary recycling of materials this survey began with the as-
sumption that consumers would have to be willing to "subsidize" 
to a considerable degree any voluntary recycling program. This 
support comes in the form of time, effort, transportation, and simi-
lar "costs" which those participating in a recycling program may 
incur. On the other hand, an intangible "benefit" may counter-
balance these costs, coming in the form of psychic satisfactionY 
It was the premise of the survey and interviews that sufficient 
numbers of people would be willing to incur the costs of participat-
ing in a voluntary recycling program so that some appropriately 
structured collection system would be feasible. At no time was it 
assumed that even the majority of people would wish to participate. 
Neither was it assumed that such voluntary approaches to recycling 
were the ultimate answer to the solid waste problem. Rather, the 
concept of a voluntary recycling program was approached with 
the idea that it could serve a segment of the population by allowing 
them to gain satisfaction (at the cost of subsidization through time 
and energy) and that it could serve as convenient demonstration of 
alternative behaviors and more ecologically compatible life styles. 
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The results from the Pikes Peak area survey were more enthu-
siastic and optimistic about recycling than had been anticipated. 18 
As was pointed out in the discussion of these findings, some of this 
may be attributed to a "halo" effect as well as the ease of agreeing 
to future actions and changes in behavior. The responses of super-
market managers in the interviews mellowed somewhat this opti-
mistic outlook. Their view of consumer actions suggested that less 
consumers would actually participate in environmental programs 
than indicated in the survey. However, even their more pessimistic 
evaluation incorporated sufficient numbers of people to make fea-
sible some recycling activities. Further, once such programs were 
in existence, demonstration and emulation effects might well raise 
the number of individuals participating. 
Regardless of the ultimate solution to the solid waste problem, 
which is likely to be a complex technological solution where wastes 
are sorted into constituent parts at some central "factory" location, 
a number of interim years remain between the present and this 
future, ultimate solution. Recognizing that a voluntary recycling 
program might only serve this interim period, that it would only 
serve a segment of the population, and that it might not greatly 
reduce the stream of materials into landfills or serve as a source for 
significant proportions of materials, still there appears to be a place 
and a need for this type of program. The educational value, both 
to those participating and to those who might be induced to change 
their behavior because of its existence, would perhaps be much 
greater than currently anticipated. Further, as long as subsidies 
from participants (their time, energy, transportation) make it pos-
sible for the collection program to break even with the costs of 
more traditional trash collection and disposal methods, there is no 
financial or economic reason for people to be denied these facil-
ities. 19 
FOOTNOTES 
* Assistant Professor, Economics Department, Colorado College. 
1 It should be noted that the value of time to each individual will 
differ; economists traditionally assume that the worth of this time is 
either the enjoyment foregone by not participating in some leisure 
function or the earnings foregone because the time was not devoted to 
work which would generate some monetary compensation. 
2 What is "normally insignificant" may become a source of substan-
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tial income either to the economically sub-marginal worker (the phys-
ically or mentally handicapped, the aged, the young, and others), or to 
groups of individuals (church, service, social) engaged in fund raising 
campaigns. These characteristics of recyclable materials' collectors are 
documented in a study of the Coors Beer aluminum recycling program. 
Milliken, .J. G., and .J. P. Byrden, ALUMINUM RECYCLING PROGRAM 
SCRAP SOURCE ANALYSIS, prepared for the Adolph Coors Co. (Industrial 
Economics Div., Denver Research Institute, Univ. of Denver, 1970); 
summarized in Milliken,.J. G., and S. K. Downing, Recycling Programs 
-What Do They Mean to a Community? COMPOST SCIENCE, May-
June, 1971, 18-24. 
3 A systems approach to determining the wisdom and feasibility of 
recycling, whether on an individual voluntary or a group mandatory 
basis, should be taken. While the knowledge does not currently exist 
to fully apply this approach, it should serve as a guide in developing 
the knowledge necessary to make such environmental decisions. The 
true, as distinct from presently measured, costs and benefits of recycling 
can be determined only if such spheres as energy, pollution, esthetics, 
exhaustable materials, and the welfare of future generations are fully 
considered. The market system of prices accounts for only fragmented 
pieces of these spheres while the political system is assumed to repre-
sent the remainder. Some recent attempts have been made to expand 
the decision-making process beyond the narrow economic arena of 
private prices. See Kneese, A. V., R. U. Ayres, and R. C. D'Arge, Eco-
NOMICS AND THE ENVIRONMENT: A MATERIALS BALANCE ApPROACH, 
(Washington: Resources for the Future, 1970); Odum, H. T., ENVIRON-
MENT, POWER AND SOCIETY (New York: John Wiley and Sons, 1971); 
Branch, B., The Economics of Rellsable Bottles, The Wall Street Jour-
nal, April 20, 1972; Hannon, B. M., Bottles, Cans, Energy, ENVIRON-
MENT, March, 1972, 11-21; Rose, D . .J. Gibbons, and W. Fulkerson, 
Physics Looks at Waste Management, PHYSICS TODAY, February, 1972, 
32-41. 
4 Pikes Peak Area Council of Governments, REGIONAL SOLID WASTES 
MANAGEMENT STUDY: PROSPECTUS (Colorado Springs, Colorado: August, 
1971 ). 
"The survey dates were October 22 and 23, 1971; a total of 1,984 
properly completed forms were available for analysis. In cases where 
individuals were willing to complete the survey but not at the store, 
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